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(-4; -,-Cffip5tSi^^f*/r- F£#U i^5r< t Mo 

-fins. . 5 1 >fifi'En^'>x -y -;-> y*ftsL s u 
it l . mi^im^rm. v- v zmfiL-r * x 4 y > 

3&7-o L £ i >m&£t . ilQ^MBttaiMI y- 1- i- 
[ffi*Jf!2] r ^ f*; T?: f*=(c IF? pJc 5 iiX: x ■y-7->^W 

i fctiisiRf i a 'j fs " i-^-f i . mmw. y- f izx y m 

-fiHi. PSL 5 v »«^fTI^) ^ 4 ■■> + > y&^f&LSu 

/iftft«H y- h i >fnsn&>x -r v yym^Fizx 
o «i?)c $ itst jan y- f - & ^ -i fits t-i-s>*m 

tc i o -c ^ i itztm y- \- *■ m l , <tt> io 

£ fcttttlkOAJj fS L . iWidiftflB y- b izX 0 i-7r 

j) -r h rmm& mmwrc h o . mi x 4 > ym 

t^f)./— l<7/'^5"i4i7)y- H^)@K}(c-7j-iitii-^ J: -) 

^ > '/m J IZ X 0 fSh£ $ i i & j^H y - I- Sc^lt«H^ s TXi 
20) / — b ip WW) / — F * -ZPVigitm J: t/a*i2(7) / — 

K*»^«4«o./- Hsfe-cioim i-^^flfiy- vrnzn 
my- b&<»it>V£ t )&\.<$&tttiki -zimtti&tiim 

iz X -> T«Sfi!t$ i-t ^ &W y- b*1ll . ^ <tt1 o 
^ ^( i^iOA.ij fi rj-tc*t L , liWiiiftflB y- b izX *) vf\ 

vmr.ox 4 ■■' -7- > ytn-ayyts; <t4, imx LOX 4 



J: ^3<?> y - v- irhmi?) ; - y ^sss^j 

2<7.)y- - h &-ccr)$m±.?)-£mw.y- b 

mizntzi&vt^moAj -^yfm-Tizx ott^s 

b'&VcrMffiis£Tfi&3P)S — } i frt>&2<r>s — )i-£T?) 

im±.<7>£mm y- 1- i&it^ *m<nxj «/ 

[nisi mzm*fr»tmi-zwi t asi*>ji»& 

^■s, immf®3W)?j}Ky£X"mm. mzcm 
»t l-c. «ss«»ia»«aj^ tr >-*^>»:tc<i#* w 

^iH2"^tc«W$«JiS^&¥^m«lHlRW)aj^J t" y & 
tcJ: -cflssnJt^ii^fjSfiy- b * l . <ti>ir> 

o^®.ftii#ia^ «fc # m, «2. max 4 -vi-y 
spa, m2^)y-K^-#L, 

y-hi-^HbL. fliraasrs 1 *j «t ^mse® 2^x a v+yy 

m+ny- bmmiz&isiiiti. 

mm 1 <nx a ••/ y ym 7- « . mraesrs 1 ^^{2^ t 

lu3E.^2^x-f ••/fy/i-rii, Wu aE •5fi2^SfifHtE(i^r >: 
lygEai F ota (c y - x ■ f •< y £ m '> X 
oiztmziucii 1 ). 

iffitf&nxA ■•'-ryym+u.. mmi^mif^tiAt 

mvgivy/- h'OB3icy-x ■ Fb >im*»o4: 

tmmnxA ••/ -7-> ^-f-«. «iflil*20fljf1^fmi: 
MSil*20y- FOf?3icy-X • Fb >'^PS*^oJ; 

^SO|&fl«y- F Sr^tti L , ijffli!*204WSift41*|2l5SO 
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>• /^f > mMw> x 4 -y -7- >- rs^-co l § t vffirs: 

[JfrMi7] ^f^fWiffMS^tx^ -y^'^-T 

t; x -> -cfM zixtzim. y- v *• * t. . ^ <ti io 
2. ffiB^^RHim-si^sfiu as. ah. gfs4. m 

ffil. i«2. SB^y-F^TTU BU^'il^ttW^iniK} 
o')tH. ) j b >• £ fc(± -T-??«c*eilHl»«A^J f > . iS^ . 

£ fct a , yyi-tzi'mm^mm y- f srttib i . iwjks&i 

iWidm2tf)«&fm<Mifc ip/SlISI^./- KonteV-x • 
F U 4 > J: iztm 5 i lX it 0 , 1 <r> 

ii'i=d^2^)y-F^.)fniicy-x ■ fh vieHtt--^ 
ii'iMLisi-'.).x 4 y -;->■ t±. iifjfiim2^.)fjjfma^h 

■Wsd3&2«9 ./ - b' omz V - x • F V 4 J; 

ifr j£Sfi r *7>x -4" -vi-y^mTli. Byjeffi1«$M^(i.^i; 
liiffiim^y - K?.XiiH: V— x • FU -f J: 

fly JdS'i^x -f ?"?R7(.±. ti£Mi2<?>®ftS&tiL&b 
iWsd353?)./ - l^.)RSItc y-X • FH >1$JS£1#o«fc 

a. j j t >-i^tit-«*mfgi2iK^ajvj tr vizmzz n. . 

t§r/^')|fiiftt!//- h Sr^dj L . iKfldS3^)1«Sftil#ls|^) 
A ijb > £ tti T-?f<*mig|HlKioai b y tc^$ it . 
H?j2ffi V) x -f ••/ + > ymT<r> L ^ \ *im,\£im&Si\ <n 
x i ■■> > ^ '^-^^.) L. £ v ->fjfi^/L4: ') n t » . ^ 7t{i . liu 
ld^4<7)X -f ••/ -1- > 7 £-r^> L S i ->«fi'©T* s rwai^2<7)X 

-f ••/ ^- > l & ^ ^mmtax o &^z\t > -t 



(c X oTffl J&xixtzim/r- F L . 'Mtt < t fc lo 

^j-r ^ ^«smaiHiK-^ss-c*> o . 

2. 353. j3(S4, a'i r ). a"i(x ffiMxXj y^->^'SI7 

y-F*^EbL . Hi/iam*5 «t t/iif/idiS2«x w y-T-> ^ 

B?^2««®f?<«[injiS(7)!ii+i b> i fctdsmwte&SiGfl 

y- v *^cb l . miasma x m>mm<?>x < -i- > ? 
m=i-<r>y- \>v$mzim$ix, 

J - V <nmz */ - x • F u >KK * t;#o J: 

Bujea^y-F^r^y-x • yva >mmvr:>x 

\M\!.mi(7>S~W, flffRS5fcJ:tfiWESG<?>.x>f vf- 
15 J2^2^> y - F , m J25"i7^ t t O' mi JE^S^j x -f <•/ 

yrm-fcryy- hm.wzm%t*ti, 
f&&tiL}&bm3gaw>s- mmzv-x ■ fu -f >g 

ftStiiJib frJE«3oy- Folate y-x • fw 

i)MilW3«y-h'{i. litis. 43tl±, lojfcfcti 

A-Ji b> * £ti •r-J5*m^i5jss^tb;j b ytc^$ it . 

ii'/IdlSiox-f v -;-> ^^<7)L§v->fiit^rr*Mi'j"gdS5i 
rT:/} i m^bi.tzlUnM^c')X i -l-yym-ft') l ft v > 

i imm 9 ] r-x+tey&mzB&z ntz x ^ -> -i- > 
iz x -> -cm®.* i ifzmm. y- v < 
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2. aB. sm. m r K m<r>x-< vf-yfrnrzisL. 
m i <r)mms.m?jmm s n as i twi3g<£&*&*si . a?2 

. sfS2 . isrjw / - f $r^r t . 
m&nmy- 1- sria^jtw^L^i . miomw?- 

meat i ottiiftttiBUttaUti] e > a /cw^Nswc^fsini 

y-bSrl^ttlL. infidel ?>X 4 >yfy/*W-h 

ii'7fdfjll<?>x -f y-T-v ^'S^i, ifflSdSl^BWrafiMsifc 
ffSl<?5y— KcoRTOc V— x. • F y%m%$f':>£ ■) iz 

*r2<9fWra<MORSH::v--x • KH yMMZfti* 

-7- y ?%=rv) y- h toucanr* n . 
mm2<vs- wmiz y-.x • fw >«^k-.u 

iWidm4tfO x i y -T- > . WKfBa y - F b iWSfi 

iiaSiim5c?.)X i v+yfm'm. mmmi^mfP^^b 
iPl1dfB«V-F?)[ffl(cy-X • F W >*M&Sr#oJ; 

ByJEffif^JX < -yf-> ^"5R-7(i. HUHeaBc7J./— FtmiJE 
»<7.)iUft^R^.)|?acy-X • ^ ^iffi'^J: 

-jizmtitztLxti o. 

tttib I , iWiiiS2^401^lHlK<7)A.^J t yiz®m 
ti. 

BuJE-m^y-FkL Iirje.^2c?)iiliy-Ftt¥^ 
tfj L . iWidtP53««fliftil#l5l»fiyA^J 
iL 

BuJSail^miiy- FttlJi. HuJK^jfePEy- hMJ: *) 

fw&ISSSOX-f y-T-> ?'3H^.>1 & v^fi^nitfifflSdWSlis 
J: V^iB^x -f «/^->-^S7^>L * \> «S£J: *5 iSv \ 
&fzl£. iw'SdSOOX -f vj-y/I^L $ ^firr^/B^' 
iiij SdS52*5 .i tfS 4« x 4 ■„ -7- >< L 3= v 



^PDBT 11-195976 

'j?ti:<bi>mu KS2. mwvm&mismsxvmu m 

2, gg3. a^4. ass, m>. mi. aw?x -r -y^y^^ 

mi^i!)ft^^*m$ii.*m^f^€C![{ik>ft««, 

^2c?)§i^ ilgfii^tg § n SS2iOSM^{i«*aiSltJ J: 

m=?<oy- hmmtzmwtxfu 

W&&\<r>*4 v+yym=m. m8ffi\rfflimiiL&b 
MBd^l«y-F«f?3(-y-x - FU -f ym&Zft-o.i. 

oizmmztvcti*) . 

-hffFSr^djL, jii"fldm3fc J: t>'iil/Sdmi^) X -i y -f- >- ^ 

m^rcyr- hmM>ilz\%UZix, 

D33e^3<7)XW -y ^>'^5R7{i, W2eiS1^)i&fl=tg<ibSi: 

fuiie^co / - f coiaitc y - x - f v a >-m& Sr ^ j: 

■ilz^si^tixti*) . 

f/idSB2^) ./ - F' ?)[?fl(c y - x - F u- >*.mSr fto J: 

BUld^l ^) y — F * J . fit dS?5£> .i L< Tiif I d^Ctf) X y -J- 

yrm^r- \-wmizmasti . 
yrm-<r> y- f ^ffitt^ & ti . 

rrttd^fcJc^mT^x^f •y-7-> 7S7-(i . lififdmi^fi; 
ftmiL&.biR-3S3&<?>/- FV)ia(cy-.x - fu >S 

mhowjH x tf&m x a y > ^^7-(i , m%!&20)m 
b «r2saBf> y - f <?)iat- y - x • h -f > -s 

wmmm.y- \- *m.\h l . \\mw.^)\m.mfmm 

tm.y- hf-mfrZK . 

lujEaB^x-f -y *y?mT<r> i ^ i ^iteE^iffjeiwife 

i/^i, ii'iSdmi^X'f y-f-> - ^"^coL *v > 
fll^it//f) JS.Cii2^ J: c^'ifi 4 3tld*f«<7).X i -y ^ >• 
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imxmi i ] ^■mimm^mjs.^iiti x a -j-i-yym 
'.'xw&zntzmmy- i- -rtr t , ■!>-%< b ti 
--j^tzmm^K-)m"^n i . mmmmy- h tzx ^ 
m^mm.^vK ^< > tiosfcti^iicofi-^* 

wass&n j - h im&\<nx a ••/ >• rm^n k u -r 
mono* < v -J- > ?m+<7> v - x«fi»*JiMem2*i .i 
mrninx i y-:r->-?wti, mimmwm*.*b 

mW&S0)J — V-0M^V—x ■ h'U-f >m%&ft'-j£ 
StzffiltZtiXti 0. 

MBffBO* -f y -T- >- TWli . mMm2<r)®fm{if.£t 
MCflBay - P0ffil£ V-x • Pl"f >|IK*ttoJ: 

^fi^SfHTBO, 

iW&JSfiiftJ: tfSz^y- K(c|gWA?J Six, 

j:rxafS3ox>f -y *->-^3Rt-?)L£ vwitsitJ: officii 
[ fs^iR 1 2 ] iwiii l * i wsrctfHft & x y >- y 

£*Zm$.i-&T-mblX. li'iliix-f y-;->^W« y r 
nWL b*& sffcRSU* 1 11<9 o -he?) v v^i/^(cf[lDif.)¥ 

[ & Mm 1 3 ] iu je L * <, witstt^'^^ & x -f y * >• y 
mT&®tfLi'Z*mb ix. Hirjex-f «y^>-^T^ 
mmntt&'u rx&Kmz&t&zt zmib 

KISS:, 

[ ifi^Jfl 1 1 ] iWfd I 2= \ MnSTCtfR* & x A y -7- y 7' 

mrzmwz^mb i x. m&x4 v+yymrny 
- bmm&*ik£%x.zzb zw&ib i-ziwm i *> 

I fff^Jff 1 5 ] iWSti L 5 v ■m^.fVfm^: & x 4 -y -7- >- ^ 

3RT$-«si«^#mtt-c. lirjex-f v+v'/mTny 
&^£ffi®.-f&Tmtix. iwaix-r •y-7->^-f«y 

TX&KfKt&i&m2<r>T-ms£V*\viS\lx4 -,-1->y 

m-wy- hwtumi?. mz&z. 



immi 7] mmwy-hzr&ocwMmznm 
i. ■nm<r)nzmbw.-£-Mmz&'<>&z.b izxv % mm 

h --> x . wm-r * x -f •/ >• l & v v^e^m 
sat isj tia<o5>j t v-r 7*x®j^m{i#t^^5- 

l . Mset $ ^ »im&im%z>x<i v+y-ymnm* 
* x inm±.izm&zti* &zb sr»fs -r * . is* 

l , mm>w *m > m^t^zi^h z. t (z x o . iwtti 

fc-.>T . 13]— c?)L $ nffiSgJEoxx >f <y f-> ^-7(-J; "9 
flUJcSiX* fiJUi.y- 1- 2: Pl-Wil UzfSM L . ^l^^-> 

<7)j|^« *r i *> . LdV v(iS-©±<7)^5: * x 4 -y -T- > 7' m^- 
iz X *) m\& $ ft*: ^ t fc: J: 0 . r V A to X X/iHtS^3 
tf>Wj:'.>tc'J>-%< b l> 2Wmi:l±<r>*:MJ ( &HZtiX v > 
S-t;l 5> 7 =) i) Srj|Q«-f * i i: SrW^^: -r^-tvW9-f 

iSLfcli!1Sffi*S: fflvv WfTiS3)iiRlA'oaOC.) '» *>coi > 

•rt lmz 2mv*mb$Mm$$i& * jftjN- * ji^st 

A Ztm-f h X r y 7" b . XMtiiWMJjii X um 
Wf^-f *ft^-SX-r-yTtc4:&ltS*S.^arffl^- 
|n] -f )«fjEt M -mm* t L * v »ifii£fc£tf>y$*:4 
x-f v-7-> 7lfi:J: *)ffimZixWj:< b VlWm 
L-.cO-t: ;t I'A'^locj-fc^Srfflfl? L . §ftf!fl[sJfft(--S<l ') 

mxzxr-rrtttsz. b znmb-i-ztmiksmMW 
tm®wtom.mst-?&tsiMiimx'$> *) . c 
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ii t-> x vi&m, <r> ^mj z\m-z> x 7* v rt. ± 

I JiSfJi m 2 4 ] U^m^tZ :7 -y^RJJS. 7 >J -y ~SV a 

> * tri--5. t i- nm > tz> *mtti$ffimm . 

[ SfcfcJf! 2 53 (5 I't-^n y ? g-^tw J: 0 mm 

I M£M 2 6 3 f3 #SSifS* lz ?o-/7 imiz X 0 iS>J«l 
m 1 <01al»S:1fflR* L . 

HK%S?>&ft:*3re<& ->x . 
[oooil 

mfaiHiK^sfcj:^^ ^ r=> >) iimtiztmrnt* 

tzmhz^ 

[00023 

SFETA*j£-< Wi>o^"CV^ ,.. MOSFETKfi, I £ HffisEE 
n-tt* ? ^i £ F :7 < 7*f£*j &_hH\ [ulK*>iWfti5»£S 

[ 0 0 0 3 J I A' L . 1993^ > ";n'i/.x T VA 7 -f 

- i/l - XX • 7M +;■— Jf- y h .y -f h ;/ 

■r7-i7>l ^-M-X (1493{| : -5^) A^->^10 
.1*1 ( 1W£> SynnxJS i urn on VLSI Circuits Digest, of T«c:h 
nical F'af>crs. pp4 r j-46 (May V'm) ) lZi£'<btCZ\, 
X ■-> (•- » L ■ S t »(R iJJ> Z> * h * ') PS < I5)E"/" t . Ml ISK 
KTC)-9- 7 'A V ■■> v a IV b'Wtt ( r- 'J >' ) (C J: 

T. FET^^-Jf 7i"^ t*<T'^^<^0 . 
U > 3 a H '.i - ( a h' ') - ) //WA L . 



[00043 — mz. MOSFETc?)L.^tvfi?ga*[ti< f ^, 

mosfet c i >9 mwL $ i t s #«(*mwifli»«s * ■ & 

ISltCtd. mSi-^i«^j!J£Sfc?8B?g* t . MOSF 
[0 00 53 ^H<jE6 : fltR!lll«3®a«t'<?)MOSFET<?)L& (f iffi 

mrE^r . -*-^^)<iriici55E-r «. r t ^mmaytix v ^ 

S7 r /. iii^^H)J(cJ;iL{i\ i^:, 19% 7M • A — ■ 
^ _ . _ ^ ^ — ^- j, 3 -7-/1,. y i j >7 H .x -/- -f h 
^— y 1- f]>?r U- >- X y -f .t. X >- "t 7' -r 
V—fjiV ^— /S— x' (19%J| : ) miOOHA^-^loTFid 
EEE International Solid State Circuits Conference 
Digest, of Technical Papers, pp. 166-167. 

hX'> tz . x *>-/W D#^SJjfttD#gr^i j, ft-KBgtc ic c 
T , v-f ?*X^Efa*r?^;fL;$-1i:H0SFETc7) I * i/ »fit^ 

[0006 3 ^Cm-274620t'<±. iNflt^fBIDIIffiS-ja 

(c, ttitc'SSK/^'f T xmEfiB ^(1:5 Witt* W 
$ f l Z> -fa ■■/ 7 Jite L & I ^tgJE^UBFET^ t . -c ^ T 
&-V v;/n. y >?(irtiL& ^fitmffi^MOSFETi: LtiW$-^ 

[000 7 3 'itz^ T i ■ A — ■ -f - • 'f - i-' -X — ~)~ 
)V $-7" VJ-yh'X-r^h ^— 4f -y K VUI.30. N08 

(lOO^SJJ ) fl'i.S47W^^a*!iS r )4W(IEEE JOURNAL OF SO 
1.ID-STATK CIRCUIT. VOI.30. N08, AUGUST 1995)tCJ:il 

X>f y^> ^MOSFET ^ fill aHFISffiKti, mWMMiMh 

JJilX^f .y-?->-^MIKFET2rnKKL, illlRtmaStS: ffi*ft 

i-Lt V . ddT\ ±aex -f >•/ ^ > '^"MOSFETtd . SfrfHH5 

izlix-f -y ^> Xi)jfr;*t'-rnN;7>1^^fi , ;0^*'i(c. ± 
[mISS * ISi^i" & mosfet ^ it's . a L ^ i mt&mz L T 

[ 0 0 0 S 3 

iJ t »T tix >v v< M^r ^ -/"- 1- '/§>j^H5^ 
cofJj^astcJEtt . rx^fin^^ftS-tiMii 
SKKTO L S= vm^.i: n y h LX: 0 , y 
^ d* t (- . Q&tZ&IRJ v-f ?*.X7S;itfi $: £ ft $ i±,°,M1± 
A { *Ks5il.* 7'n y J'tiPSL & V ^fifl^/h^MllSKI-n iC L . 
<- -i> X'ftii 7"n -y ^(iH L ^ i »(ifT'"En:^>M()SKi-rr > L'CfJj 

•f v -J- y mm*®* $ i 1^5: i- >'W«iJ^mi iSKKTi') L v > (in 

mms-if5< -r«>^ fc* j *S3suirc t-^ v >d^. x^ 
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7- < ym®m\zmL\zmm & tz#>izu , mss 

(Ct &m»^»JfiOl?anS:fflt* C > #T£= =5:^ . a £ . 
? *ISh£,1--2»llslv Wi&Jiy- f- K«t -?T(i . ^ 

[0009] Lai in. loomzt- Sftft^-& i f^tf*^RDiii» 

t ~ £> It S 7 'J v T 7 n y 7"ffl<7)i^<7)T <V4 ffiVMWL 
£**J&>& J -r * U A ffnOnsw.-J: 'J^t? VM\zW\\ LT V-"»& 

<mm> h , z *>^f*mmiw>iwio3u£ & i anac 

i Ttv >*i£(c<:L -fctSKWr < H ffiSnsecJ; 9>M<^ 

TXmi»€-^*i t IZX 0 , iHlKS-fflOt^-^MTKFKTO 

I S v >fifr£[h£-«fflt< LT v 

[ooi o ] -cc?)^*, <*uur. y i 1 *ffi<&<n>jm 
&v%<%mttimz>« ztz. mz^ wra*)**,-? 

b&< Lt^JStiHzli. i;t^MWilzXid£. 7otx 
ttzli, $M'<4 TX.'Zffl.Z&t-h Z t 
lz£ *) . HJa&ffiJfc-iT&MIISFKW L S^fiR©**— 

KgrfM-*. oJO. ElHK?)ffl^j*lg*«flfcTL. lOOWIz 
U3»TC*fr<$r->-C L* o . 
[00 11] *£T\ fJjfRI(S**fI-r^»A\ iTl'SmtJ 

. *«H|lw.»J!f!(d: - ±JE Lfc X v KVtmmeMW 
fi.&P#i}tf&Z'clz$>&, -f MOSFFTt 'J: Offilft 

? r < 7l)jfm^MIISKKTi') 'J - ?-£.mz£&ifi&&')}?.-> 

ma & p t irj&mzm^i&%^tmmwwm&z 

r^mtz>i'cizhz>, 

[0012] zuzit^ ')-9%.mzx^mf3g)\^w\ 
mtmim^mm^iimizmft^fz^z^wss-^'i- 
7-f •/•7 u z&fattztmmftztimt&z >Azhh, 
[ooi3] 'j-^msstct&flift^jfioia 

[0014] 

[ f*fi§sjBi*-r& ^>^) t-k ] \-.mm twfct&tzfr 
ib fr r ^ 2 it h-r?r< rm (VAmiz a v >t . pi — « 



mosfeticj: t)¥mimmmmm.%ffij&i-z>fiizhz>» 
[ooi?] pl<^& t > ^min^mmmmw 

wt-^-.t , ft«cr)mmmiz?^^xim-A i fch& 

MH-thtzMz. ->U v < l,z&M<?>hzmm&\. >x 

«055rv ^88(c*j^TJi . U -^^Mti^f v V/lwmi^ 
U p ^rffii L & v >ffl-UEEc7)M(iSFET(c J: m&?h z 
b X$> Z> „ 

[0016] ifc. ^^BJJ^4^^IS^2W^ifA 
^E^)MCBKET«AT*fl|jS;f * . f^W«f * H # 
i\ ^L^V->ffi<^M(JSFCT«7*TlSlS;^"St. SCf<U 

JD$-(i-&*^K. im*2-mz'l->x . «L&^Sfi<OM0SF 
tT i: L & v ><H1;F£c7)MjSFFT 5r JS'EjFtTt $ ^ . $ iX 
Z> Wltf- mm&iffitz-f -r -f I' Sr'flEft Loo . U - ^1 

& z b xhh, 
[ooi7] zt-Az^ -&mmwm*&m.cr)mic?mwi 

mmtf . ^/-KT'^LT m&f > y - h ^ ■& a 

■*gKCtii:»T. luOaL^Jid^. teL*v>ffic?)MOSFET 
i; H L S V ^(H^0:^-)MI 1SKKT 2r fflfiinAf. -ti' fficL 

^ v >(iR(7)MiiSFKTOfiffl*fii^|5R{--r^^:«'.>^ . 4frAy- 

< f$ffli--5» ; > T'*>?. . &tz . im<7>ik&;- v-frhn 
m™muK h&s-vx'&tfii. viz 
m&smizwi-x. -mmtzxoiz. flSLSvMamBF 

ETfciSL* V WimJi^lOSFET^iim^^-ti-'?.^. 
L * V ^WMOSFETWfflffl £JBcN»fc:-<i-* Jti^t: . ffrflS / 
- VfrttmAS- h' i TV.)$MStCfJ3tL £ V >fifiS9MnSFKT£- 

[0018]$ ^ZtmiZiiK >T . L^ v^filgJihW 

wmmzmtZ'U txwkziszz. tzt ?*> 
,t -6 z b xfo o . awmuilu jehosfet w y- 1- 

3cz.&ZbX'h&« 

[0019] tJ tAz, ±Ml.tz\'>y)7fiZWi-£irt 
^Zb iz X 0 . L * v » (fi^gfcfcc?) n JSr C> MOSFET * IShK^-^ 

[0020] $ JJiiL*: . L t* v^firt^fT^tr& 
MOSFET£-fStfi^^)5"i2^fk l (C^V >T . *<R(C«to^^ 

Tx&rr.mzT:*. %> m>iz . wzimziitzmn 
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h~$~h ZtX'ihh <. 

[00 2 1 ] $ h (c , ±SJ L i -3 tc . L&v MBSE** 
mt£h MIISKKT & *? x >l fflfeSi J itcfltfifc-f & fc . 

■$zJs\mz£.K& ztizx o . mwy- h zwimizsL 

W. L . [nj— «0 l_ 5 ^(jnm/TWMliSFKTtcJ; 9l«J&3il&iSr 

x il&U&±.liZ\A I I *■ V »g[1fflE<7)M0SFET«Bj6 L , W fc R 
^■|ftl^ii!«ltc.i 9'<4 TX^»*flt#ft-r*i fc 

-t&ztx'hz. 

[00 2 2] $ h C . ±3E b st J: -3 (: , m—<n L- * t >fg 
[0023] $ ^(c, f, £-T-^f*3MSlH|0fr& 

K£&thr s tzMzmm-r & ? -r r ? & tea Lfc 

OEtetKfWi. |3J^«f]Bfc|3J L&v> 
W&£<nWj:hm3eU\rZ X D fllJ« 3*ufc £ fc C~ J; 0 , 

ayizMtmHitiX \> »■& -I fc ^r^BSTt *Z>Zt X'fo h , 
[00 24] $ i-Stc. JJEUt «k :) &¥#tt#&»[niHSS 
{SSriaif-!f-&fci6«SSf^ra;ti. .LifcLfc-te^'f 7 7 
'J fctdttUdKttMWfcSrfflVK fSU««T-' < U -f Sift 
It^Xf»/7> , JJEfiS WJfrtf)^' < H SrJH-ff-f *. 

L&o ttSEOWO. & X 4 -y -7- > r^-f- fc: X 

*z>l-£titfRL. mwmiMzW) MXZA-f-yy££tiZ 

[00253 $ otc, imitzx ''^r^m&mm 

-X y \) £ JStS L fc fimm Sr JH n . A'L & << >fiti? :> x -f -y 
-7- >■ 7 &-Ttz X *) tiiifcfJ *t*r -b;Pco^ ffl v >T f ^ffl lalffg 

••/*>• J: ») mtiLZh*:*2iHZ&&mz.Z>Xv- ■•/ 

[0020] +IH.%'!B«fl!l«ffl*.T{±. fS"«'t'(Cv 



[0027] imssk vxit. m*Hm<Piz7a»> ? 
mmzx vmmzti&si 1 vrnzzmm^ l . m 1 <o@ 

mmm^i'm Bmrnzm*.*^*. *2tfoiHiRS: 

[ o o 2 s ] . isim/m~<n b =7>vx9 *-m 
v \ti t -mix. fflks, ssi ^mn^m^c) t-^x- . 
mM£i*<7>mffim& * mm- h m wtm<?>*. $■ %mi<?> 
imzmimKw l^l. zaxozmmmisittt 

%Umz . (igffli7.)/|N$ h 5> > i?X9 Srjttttfflv^ 
[0029] 

[0030] mm. -^mm^ttmn^mmmt^-m 

X*foh* UlCOIHKHi. 7 'J ■•/7"7V.7-yTfll*»^ri4^ 

ndt-^ l x v > s * *m i&mmwti&mtNm 

ommt. jDom/.x-miTzv&zt-rz,* -ew^yxc 

ii, 7 'J -v 7"7 O .y 7 111(C ^ O y ^ f= " CK*>7Jj L 'C 
T^ 1 ^, fSn-a { 7'J 7? '7D-/7 ri2{CA.^rr^^"C'i7)*^ 
r -ils-i . tiXTf. 7 'J "/ 7° 7 o ••/ Ti 1 3(:: :7 O y 
^ ft !7CKA>'A;ij LT *» t> , 7 'J y 77 U y 7'IM 

ktfHL*hbtiz>„ zzx\ mmTfrXt*?'.) -y-ryn 

i $r lnsw: . fflt L § \ »fiit^JI^)Mi)SFHT'ClfilSi L^^-&<7.) 

[0031 ] en tfcut . m»i-fx-T< Ltzimy- b 

oil ci3 x s^^'^jjWti, flSL&^lifi^JI^MosKhT 

&)>mTElX'®tii*tiX ^5. liLlCtO, flU:iJ;6^ 
H*»^gM«r*rC llZtC'A^T^S^)^ -f U-^ {.±5rise<:-C- £ t!) 

^iO20OMHz -C'fjj ^ it & Z t frX' d '6 ,. 

[0032] c _t\ fetetimc?)*. -■> iz-&x0)&m.y- 

b & iSi L ^ t >tt^MOSFETt'«t)*i-«. t. fl 3iJ J: l/s 1 =5 

u . *iEiB&t£i(.7MH7.-e Ltmif-s vi >^-c§^v. 

[003 3] .y-C. 'J-7^iiS{::«H-^«. I-T'. ,ti 
L S », >(iff^[r^.)MIISKKT-CflSSlS; L ^«i-^.)lO^)iftfl|!. 
h«0'.J — ^^}3E*rll>A> L. KL S=t 'IK^rn^MIISKKT-:' 
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mm l tiWrSoi '-x?)%m.v- f <?> <j - ■? ®a £5i>a t -r 
z<m. m\cr)X'jt,\i. imwftmz. mwr-h 

& «j£-f h mmco L $ v mWI-ZQz- izm&tzli. . & 
U-7^iSi37pAl- tt*BfflrWJ:3t, £Tsoift 
II y- F&~#i£ t & t >fI«J±<7JMiKFETT«L^:^^ 
«S£ y - 7 "$MZ 1 3pAC =5: 0 . — fliffi L & v *flfS&E«HO 
SKKT-efltiS L U - 7©»i(i5pA ->"CLi 

[00 34] ») . BH*)0K'li. U -?&SE13pA"t' 
fJjffra^lOTMHz, 0-7Wb5iATmitm& 
mQOWk0r&W^frX'*&fr'.>tctf. ^BJJfCj; (C. 

X ->X . !J - 7 ^^7pAT*SM£Ha*i£fi200MIIz 
ar 3S«-f & £ #t* 3= & . '^1 Hi {c^-f »fcf?i]« 

* * . ¥#i*&mpni» £ imtmco r < 

£/.)Hl ISFFT & (Ji^H t & £ i: lc h h , 

F[rcU\ f&flfiy- 1*817**35 L !s V%JR®E<OM 
OSFETf mfi!i$iLi:K^C.b-C' t ft^„ HlTti. fl 
3fciC f 8l5A»^8l9*W/Cri4t35*«Jfr<!0^-C<iOSftay 
- F # K L £ V ^^rt^HI lSFKT-CifiliJt^ tlti 9 , * tf> -r 
4 U -f{i4.8nsccT2>~.ifc. OiO. i}ffcJSM&200MIlz 
t-Jb £ JtWCii . 0. Tttsocco&tttfftdi I tc Z 1 

h,, mWwSH. nib £i*z\5frt>zw&nx \uiz^. 

asB-fSrl^iRffitJ-t!.-* ifcfcJ: *) . -r < V i SrSnsecfc 
L, y -??S»Se£ $ &(cffl)H-£ ZbifiX't . &y-7 

izfvt &&ab(c , i '^fS-¥-SJ»tJiv \X i> . L^v ^ffi 
V&£co K% Z MOSFET £ ;§'±uU?£ $ ■£ 4 - b X'fo h . 
[0030] [^^fflVvC^ft'flcOS ^>U)ji|^.)5ISfefVi]*r 
7<i"„ l*BT'(i. y-rvo-/rf31. f32, f33>, 
iy- l-g30l^^s317(cj; 0-tShfc$i-LT^C t tt\frkf 
WMffi-hXltftlfr^r&crMffiwu&b-f&T 
£ 1 0nsoc .t ^' h , '6ft J<?> =r 4V4 ti X I* \) — 7 

mm i & x urn. > \m,k. «i ^t32^gj» , f 

31 A' o r33W^Jft« >' i> , l lffllf .)fi5rflfi y— V X~ffif& 
ZilXiS*), lOnsrs:?)-? 1 *&8L-$ht&>\.z\$^ 11 

[0037] C«P#. (l3(-7^-r.i -) (C, pj|¥.S8^)Jt-jiii 
-& 8301 og30 r )r teL^v >(i^jE^MOSFET-C'«l 
cJc-r& - i izJn *) . fflti L 3= K >m , &n : AMKmxWif&.-f& 

mm//- bm.*:4:ftx'm>nz-fz>z t a»-e$ %> . z 

t'MW. y- b <n L if S307*» J: tXg3D*» '-^317 & 

k l. s i » finmrn^.)Mi iskkt -c-m cst-r -s t m - ^^(i57 



pa> 4- o , wmffftoj; o t,z$-x?)tm.y- b n&i $ 

i i»SE<iON0SFETt*tlttf6L^:*&-&(iS5pAi: sir-5». -p4 0 

i>i./- vx-fmLxmfccos- b^m&mn- 

MOSFET ^ jiSJCMtL $ ii" ■& fi L -* V »tftCOH0SFET<?)ffi 

t & t vfioMosFET & %> < mm~i- hzy. x-h 

h. 

[0038] m*.m^'c*.?£i!^)$ cAzmvimm* 

I14{.±. y \) -y-ryvv-fUX. f42. f43t. IraM 
y-Ng401^<^417(::J; nmi&^iiX^t, f41?^M43 
O^Kfc4:^f42*»^f43<7)0J!fter)Ej^i;-ra t^-'IS: 
H3|H]titCl0nse<:>:-r«,„ * U t5 !J - 

^^EijiiOfKilll ^^133 b mmt 'tZ> , f41*>^f43W 

im. f'UfrtAwmsznt'-h^h. nmmmy-b 
(.±. 1 niM^j6ffly- h *^-^< t tmomTZ&i 

[0 03 9] Z<7M. mtZTFrf £ -)(■_, pfii«K^).*!-jl 
fi|54K*2fc S407*> 4.«4 1 1 £• {& L $ «r ^^Effif )HOSFETt'fl| 
S Z b (c J: 0 » i& L S v ^fiSm«0Mi;iSFEreffijs^r s 
fftflfiy- hmSrlft«5'C^M^^ - b * , -<7.)*^ 
•^c?>e U - ^ ^n£«37pAt- 0 » WSBKiOft iBaHJ-tAVh 
<7>j|II Y— b tf i?401 ^> s40 r )i J J: l>'s4 1 2h- h g41 
ffii L • & t ^ffl^EOMnSFET-CfltJSJt-^ i: & 'J - ^^SK*i57 

pa .i "5 tiife-c ?mw y- b £ ffi i § 

mmfiK h & ./ - y X'&m ix ./ - 1^3? h ft 

mmiZii Ut, flSL^V VfflT<7)HllSFFT tgL^V 

^MDSFETSrii'iLvJiri^-iir-S)^^. V ^fl^MOSFET^ 

ma zmmz-i-ztcihiz . sm./- f^**£/- f 

ft 4. 

[0040] lallOSrlfli »T - *^ H JJ^)S 4>K8'J^)*it0!l 
SrSi'lfl-r S , H19(i . 7 'J -/ 77 u :/ 7"l l91^n^ 1 -j& 

tzimm>$my- f x-mtfteix z pikscioi , jiny- 

FslOK IIH^'-Fg192. Jiliy-F«¥s!?1 r JlS:ji'.T 
7 'J ••/ 77 n y 7 T192tCS hW.\<?M Wm*S J;tf, 7 
I.) -y77n ••/ rri91*»^ 1 o^fc(iM5(^fit!//- f-c 
mh!c$tt-& PlffiklOl . FslOl % Fs1<) 

3. fm.y- b STiKl92Sr5I -.. "C 7 U -y 7 7 CT y Tfl93(C 

fi^E^MOSFET^A-C'ffihiti-^ >: PJgifftfc i ^ HtSTr < 
U 4 L 'C L . ± ') b -t* , 

[0 04 1 ] ^1S^)J'-^W*//-F-CS>«. 
81 91 WMOSFET * L & v »ffilEJ±MOSFETT'ISliiii--S) ■! i (i 
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i- ^fifJ^fT:f5MiKKhn-CfltrttL^:Sl91"C7 r h LfcfS 
laOWWSy- l>g192£(£L$ •» »«I«E^M3SFETT 
«h!H-& ... bdC:(iT> L-T v •» •«**. <&mizm tTs&m 

[0042] H20€rffl^T . *S&HrkO& 4(CS^-jSfe0iJ 
srlii'B-r & , fflZOlt . 7 'J -y 77 1-7 -y Tf20l3&'^f&tffly 

2 mft^j^ifi y- 1- -erne $ n s naKc2oi zm -> x 

7 '.J v 77H-/7 f203(C:£& SH^ft J: V . 7 

.., 77n v 7T202*»^iaaiy- Mfgs202. mw/r- 
■••s203 . j^ny-hs202. 

h "ClfScJieiU. IHJPS<:201 '^iffi-o T 7 'J y 7"7 n y 7T203 

s202f)M0SFET*rf& L £ I Wifi^ttMOSFET-elShEi-?) d i: <.± 
I -.id- L .. $ (c . f ft** y- h St«jS201 i; ss202lc« 1=1 -f 
gg202(i. KK^fif/Z-h-C-ffiDK^il, «g201(i« 
«202«t 0 L^-I&t >K+L(?&-C"«Wt ZtlX "» ^ . Z<Wtf. »?20 
1 r *tri«10>U^&]f8#. sg202$r-^t?i«2^y^KJ: 

m^mm. y- h «2oi $r as l s v **r^^israT«wt 

[ 0 0 1 4 ] |5?I12-C. v-1-V -l)imsVKrti£l*n-1-\ *)l- 
MOSFET iz J: 0 f8h!c $ i 1 & ffl jfl^MCiSFET £ W I ^c^BJj^J 

•*S<£plJ{w'.J^-CjttB)jTj-^. -? ij •yr VU-.y 7"fl21f),'ll 

A- -MOSFETpml^y— h }■$ £ X/^H 1 ^~ A* ^/I MOSFETn 
m1f>y— MS-fib(Ct$^$ilT V „ P^-A- 7v/l.-M0SFETpm 

^/l MOSFETnmKi. 3'ilc?)/— I-ndl 1 5"i2c?)ibf^fifMS 
$7 ; Vssi21.h(7)[?fl(- V-x • H U -Y vttK&flroJ: o (c-ff 

[004 5] $ ^> (C , 1c?)/— K nd 1 Li . a"J2^p^ a^ ^ 
;L Ml ISKKTpiiC?) y— h ii .i V-!&2C')t\ -J- \ frlin ISKKTnm2£0 
y- h^t»i(C^gE'^il-C'i"»* . p-J-A- -^;1,M)SFHTpiii2 
ti. a*i1f)SJjf^{jiffi*S«llVdd121 1 .^2f) ./— l'nd2;or£I 

.-^/1,-Ml )SKCTnm2(i . S — V ti<12 1 S2^)f)j f^f^. fJt*ff 

&Vss121 1 f)ISl^ V-X • F U -f > SSSrfi^J; :i (ct« 
&3it-Ci-»&. ? otC. ^2i?.)y- Fnd2« 1 
S^)Ml)SKET r jffi -■> "C . S2«7) 7 ') •■> 7 (' n ■•/ 7"n22C)A 



[0046] HtfflZ'U7 U 77*707 7f121 . ft 

22£7)F^SIi'{± < >^ <~ ^ . hyj Xf-b y- b . h 7 > 

x 7 r — y- h^2ri5r«i-y- Me#t* i--cv»& , 7 l; 

•;/7°7 0 y7'fl2K fl22t(i, ^O-y^fl^CK^ATjS 
ixT^S, ^lat'li. r , 4L'v^ , vW11EEc7)M0SFET{i$llI'v^ 
HsrC iKLt^V ^fam^.)MIJSFETiir>!c'v ^IS'C* L "C 

[ 0 0 4 7 ] 121 1 2X'IZ - P^ A- *^M0SFETpm2i3 J; t^'nf- 
A* .^;HM()SFETnm2/j 5 'fflE; L 3= 1 vfiS'SHiWMOSFKTT-J) fj , i> 
^/WMOSFETpinlfS J;l>'n-^A' ^n-MDSFETnra1*MSj L$ 
"v WiI^lE^MOSFETt"*) S „ WXW L T U 6 A a (C , 

V-T-Y ^yPMUSFETpmlfc £ A' ^MlKFKTnmlk: J; ^ 
-f >-^"-^I^ffiy- b iiivl**fltjRSil. p-?~ A» -^!,-M0SF 
ETpm2^ ittift */l M0SFETnm2(C.t 0 . -f > 
ffly-Mnv23&«ffiflJt3*LTU&. -4£|HMHi. ^a-y^ft 
-™-CK#7 U y7"70-/7 f^KcAtj^iL'CA 1 ^, 7 'J y 
77 a 7 7°f 121 eoiilTJ f>-*»^ fg-f-*^l}7J $ , i >■> \ 

— ^irivlfc XX/ -i V>\ — J ?\ Iiv2 ffljfi L 7 1 J ■y7"7V.7y 
7fl22c7.)A.7J(Cfi"-7 l ;^'JS^S i^^Oi 0 

[0048] ^[^{i . 7 'J y 7" 7 O -y 7 <7)-t: -y h T y 7" 
t:^*Sr"$ISK'. ^o-y^ fl#// 7 'J y 7 7 □ ••/ 7*CPJ 

ff^)-r ^ u i (i, 7 U y 77 n -y 7 I121(C^ n y ^ f= rj- 
A S A;^J L 'C^A. 7 ') -y 7 71-7 -y 7"ll21A £ fS"-SrajJrr ^ 

fcsrx?)^ < V A . -f >-y<— .^invi^-;- < W t < >v\— 

*inv2tf>r ^ V-^C/ymztih. Z. Z.X\ p-T-A- -^LMOSF 
KTpml is X X/n "7" A* ^yl/M)SFFTnmlfc J; t K " p-J" A* ^L-MUSFK 
Tpm2i:3j:Vn^-A' ^'1 MGSFETrim22r 7ti L ■& "v >fiiCI±W 
msFET-cmtA Lfc*^t:*iif)«5lf»f)-r K a y 
^JSIJtJJ; 07v'd<'5:0 . ffe-CSriKL-* i ^MiiSFHT-cffiiS; 

7] & t ( 

[ 0 0 4 9 ] ZftXilz^ mMPMUiX'te. iVA t 
m&i&7J&Mitk£X'&M1W-& Z tliX't&fr'rtzW. 
ttZMMO) X '> IZ . p^- A' -T> /l/MOSFET pm2 i':3 J; X/n y A' 
/L- MI lSFKTiim2i7.)P'* S: ffi I £ l- > fifi3UU--f •& 1 "C\ -f -f 
u -f *RHc-^-ii-^±-Cffi«fm.:>j £W£ i * ^ tf'*m 

[0050] p?|132rfflv>-c . i>+**iimmv.T}iXX/u-1~ 
A- ^l.M(lSFh:i(C.i vtSli5tSil-5.Wti?-!MIISFKT&fT1V i^:^ 
^BJJ^SIJ^^M^l--.^ ■» >T uft B J]i- & 7 \) -y 77 D -y 7 
fl31^ffi.'jt > Ji;^l^p^A- ^^ ^)SFK'lpnil31C')y- h 

J; X/mi<7)n-1~*i- .^-;!,-M()SFKTnii!l31i7.) \- -&%IZ 
$ iiX I > Z> . P^- A- -^/UMOSFETpnil 31 l,i , ffil ^iil^^Li 
W^f«V(1dl31>^lC7.)y-|M.(1131^)[n|(2V-.X ■ FU-f 
> jifilFS^I^oJ; o limmZil. n-;-A- ^wl, MlSFKTnml31 
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(i . W, W) ./ - F 'i(U31 b W20!Bff «ffi{ft#IIVssl31 fc 

az. mic'xs-Vmmm, sg2c>pf-A-*^-MosF 

KTpml32£) F <i X l*%S2<7.)n-J- A* MIISFETninl32*3 J: 
C^W^A* 7^1 MOSFETpral 34«?) 7 s — F *3 JX*$i3cOii^- 
A- f-'l MOSFETnnl 34c?) y'- F $ilT I * 

[00 5 1 ] |>-7--\-^a^)SKKTpml32{i. ^Ii7.)|)jf^fi 
ffi&iKVVIdl 31 >: a*S2f ) / — Fndl VXnfiAlZ V — X • F V i 

skkti.i»i33 l . muzmeMftttiLimmm-si t mi 

0 ) / - F i .(I 1 320 >t!i11- */ - 7 - • 1 '• V i > Sift * fto c t :i 
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gScOV — .X • KU -f > pfiiMidi I T2701. dilT2704. 

I-fi^ (t.llik)x2701 . ox2704 J; C s >'- h£fe»te2701 . ga 
t.«2704iWtMSiUi-M- '-N'L MUSKKTnm270L nni2704*-f8 

I- -f > (!fiJ«Sd i t'f 2702 . d i f f 2705 . Y— 1- AS f Lflox2702 , 
ox2703. t.iXtfy— bfEfeatt-2702. gatc2703A>G^ 
p-J-A- M(ISFHTpni2702 . i>hi2703jWIM£ irC V>& , $ 
^ (C , p-J- A" *>L Ml KKKTs7.) V — X &; J; tAi r > x JUtCVdd , n 

-;- -v * n « isKH iv.) v - x & j; t^p^ftitc vss^'^S ire 

[0 0 82] CCt. niii2701>pin2702(Cj; 0, H12<7M 
> / <— i nvl . tmi270 1 b pm2703(C X 0 , [1120 A >'V \ 
— i n v2# { f8i?£ * irC ^^b'tZ,, i ij v UiSi L £ l Wit 
<?).MOSFET TfStfct Z> fzMZ . iim2701 b pmllOloy— 1- 
* (Pltf>y— hj|l.sl) &Mi*< L"C X inv2iiffliL £ W> 
filsOMOSFET X ffibU tZ, tz&tZ . rim2704 1 pm2703c?) 

)-k (M<r>y-b jas2> i-'j>$ <-i-':., 

[0083] F?l7'>ffll >'C . >'C . U & V^ftff 

m±<r> h MOSFET $r .^2f)#So^ SfeW 5r i.% 

B JH--& , L £ i- ^fifi3i!±<?) St-'fc 'J> MOSFEKc J; O^l*^ 

[0084] ±fc . 'rirciLW7iyl. MJSKUWfi-^&fi 
I^5«J: (cfL&s'^i'/r^lfjflsy- htf)MiiSKKTC) L S i- > 

[0085] -c c X- . mniTf^r x -} (•- . m—<7>iz\, 



[0086] B17T(i. ^Ni»*fc^fRinil»LSI70±Cwell71 
*^well 7iW^x/W!lKW**l|fiELA:Bf|'Cft&. 
T\ well 71>&»^well 74*«(Bi L § V ^W^EMUSFETfflcT) 
^ x /i Miii-S . wel 1 Tx)t'& L * l > ffi^g|±c?)MOSFETffl<?) ^ 
x/l^HJ*t'#>-&, Z^t^izU. M3SFETc7)L.^^II^ff 

*>iz. mmy- b<?>u4 h<r>mz^ z^m®*^ 

[0087] H7tiiR L § O iS^fl!«OM0SFfcT (C .i 4. 
y- r L . & Vifitt^EOWKFKTCJ: bC'M 

mtz\ ■ ycw&Ltzmxrihh . z<?nm. &^t^-z> 
y- brvi tzm^ ^ mzu . -7^ . « t & ^ >fiimj±^ 

-Cc?mi!!2rffMLi:ii < Z b IZ%&. &*z . miz-TW 
ioC, 2MTI^L^^f5c7)MILSFKT*-ITJ^S^{C(i. 2S 

[0088] 1217T J1. nf-^ MOSFET i^J-ip^ a- ^ 
fin iskktco if *> ^ mmx~ffli$.-r * M-C A * -V 

.^•^L MUSKET h p-7- -\- r^il Ml 1SKET Sr pj^ffl I rc HJtifjMMOSFH 
Tic J; 0*??fl!miSllI»«:ffiric-t&^ttf«*Si'!fl-r4b . 
ffiM3!!MDSFET<7)J8&l± . nf - A' ^A MOSFET & tz 

h -4-4 -trtnu - 3ffi ^ x 11 mm. *: ffl 1, » 4 , 

[0089] mii. m\2<?Y&i&2mn I t I ^ttWMOSFET 

^t^W t^c v-f xf)*KI»JS^77< tfc i <nx-b Z> , n M 
^.^Me^-SP^, Tfelt$it^2r-->^ P ^ x /L.p- W ci 1 1 

&£l*v™\V2fi i Bfi(.-&iXXtS*)^ $t>l-Z. i>-welllc7) 
.^lin®^— fftlZtrt x ;Un-wel 1 1 N p-wel l2m<W\l§&— 
mzn*7 x;ln-wcll2^'fliJft!t$ii-C V ^3ffl"7 xyH»)ftSr 
totoS, p^x/l-^ifli/gtcn+gu^y — x . t-lx-f 

>tRt*lirr801. diCrSOl. y-bfigft^oxSOl. ox804 
tSXl/y— 1-tgfeatcSOl , gatcS04A>*fl!Jfi!t$i-Ln^- -v 
yLMilSKKTTiniSOl. nmS04 5rfl$JiSE L "C V ii^/j./l-fMS 
MMlZl^+WAiV — X • KL---f>fp.t*lil'f'802. difrxO 
3. y— hffiffb)ffiox802. oxS03. h^ffiRatcft 
02 . ga l.tfSOU* 1 * p -J- -\- 't-MI ISKKTpniS02 . iimSOlW^K 

[0090] a* -7wUM0SFETc7)V— X(CVdd, n^- a- ^ 
;L-MllSKKT(7)y — .X(CVss*^gJ5irCV>&, p-t-a- */i<-M 
dSKKTpmS02^n^7 , T . /KcVbpl , ti-J- a- ^ /L-MJSKETnniSOlO 
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l> T >x^tCVb!iiaqggSS*lTV>&, pfM'^L-M 
0SFETpiqS03c?)h ^ x Vbp2 , n-f- A' *7VMDSFETnm804<7)p 
'Vx'LtCVbt^^SS HX t nmS01>pniS02 
tZ 4: ^ . p?I12c7.) A > ' <— ? 1 n vl . nni804 t pm803(C J; 

IMl2^-f > vs.— 9\m2jN&\£*iVZ\< >hk-i'Z>« in 
vlli,SL M 'fil^MOSFETTfSifc L inv2«.±ffit*i,WI 
^MIISKKT-C^lK-rS/i^iC. Vbpl*rVbp24; ^Al^il 
(C . Vbnl *Vbn2 X 0 >W±lZtZ> , -c* t-Fi U^Ji 
fifi. Mlti. Vdd=1.«3V. Vss=0V\ Vb P 1=2.0V. Vbn1=- 
0 . 5V . Vl>p2=l . 5V , Vbn2=0V5F(-;|55g-f & . 
[0091 ] [^1h(cl^8^jt^^<< X(;J;^l2112^ 

.ftti. ^l^y-MEfeilemhl'+V-X • YVA>%, 
J*lar«il21(c4: 0 ffinSt$n-S>^liOp-T-\- ^/FMOSFKTpml 
51i2C)y— N?ifeatel22i5j;Li f p+V— X ■ FW 
>-««JdanM 123(~ 4: '!) $ 3?2?)p-?- A- ^•A-MOSKKT 
pni2{i . -iril-eil>ii|(?)n «V x ^ fflt»!<nwl51^ J: t>'nwl52±(C 
§MS*'tT v>&.It T'£>* . nmz. moyy- l-^fe 

al«121>n+V-X ■ F U -f > ^Kt*lareal22tC -t 
i I & Sl^)n -J- V * >L MJSKKTnml V . ^52<7) y — F ®i£ga I* 
122*5 J: C/n+ V-X • F W >-p0i#iareal24{:: J; 0 fStiic 
SP&SOn-J- A- .*^MlKFETnni2t2 * tW\<?i\>*7 x 

>l WMi*<15\ 4; G e pwl52_L(cJIM 5* IT . 
[0092] ^iLli. <7x/Uffi«Ctti&-*-£i&a£ttL 
& i MiiMOSFET > ,si L £ V >fiiMOSFETT-^i. & tz^Z . ^ x 
* JNtt0ftit#£!Rt3Sr & t&rCb & . riwl51ti, X)V 
-;h- a TH151 triill t X . mwMfr^m^m'HrtUZ 
£<)'<4T K'&JT. £ 5 it , nwl52(i , 
TII1 r >3£foitT. 7Mc?m^{lL&&Wb\Ar>2lz£ O'v-f 
rx^rV.ZWMZit, i>wl51(i. X/P— 71-TH152& 
501 t-T . l^5^fijfri:ft(J^SVI>nl51(C J; 9 ' < -f 7X£ 

T . 5'ibOSJ) ft^Lif* j£}|lVbii 1 52(:: J: 0 ' r*s6flE£ 
fJ'#J*ilT^£, MIKKnv.).1Sfe(I(!!;^r^>'< 'f 77,f 

mmuL&&mtf>j&&iz%z> zt^x. >uffl.w*ftmi- 

h -VmW. t * £ > T^)**.il*» ^ U T T V F itflStiA & 

^ISl-^oT^)"-:^ r.S5r*T z t lz% < HOSFETc?) I £ 

[0093] P319(C. |3l8tC7fi L-/iflH#KMIISFKTt 4: 9ffi 

)t± f-??«^MlHlKi.SI 90 I'.tC. Iftflfiy- M-i- 
WK-HCH I . M^OVI|riM91A^^ro^-)8^«i^|tn(-*. y <& 

4vW«hc^i.'T. ®w.r- hizmmx'ifiZiL 1*1 

a;;')/ V? - > < i^DS L tztf . I'-;- A- MIISKKT t n-J- A" ^ 
il M0SFET//_LT(-l5du£$i'iT V ^ ,. ^>IT\ rowOliiJ; 
l<r<*.'M, \:C?mm. *r— F li . PS L 5 i -ifirt^rn^MDSFKTtC 



V ^i9®I^HC)SFETTllt(K L T ^ & „ 

[0094] Z<?.->%^. pw91*>^pw'M£7.-)^$t(.? p c4-Q 
»P Tl 7x/F^fc!4* i ^(Ct(r&. ^fi|LTt^-.?'''Jrow92, ro 
wS)3, row94, row95(±, ImI — ^) L £ t •>fiS t EH:^)MaSFKT(C 
ct 0f»)i!t$ix^^P^x/UiiflJ.*Pw02^fttr^'S- t^/ 
T'&S„ |3J<$(C. rwOTtrowOSr-ip^x/l-MflJ-Spi/Mar^ 
#LTV^„ ^t, n^lj&'^nwys^)?'^.) n'';.T.;l'ffli 
^<^(C^- & „ n ^ x Utt. Pt* L T ^ h 5!jrow 
02 i; row93(d1 O^n ^ x /L- PHJjSnw02. row05 fc row04(.±n 
T > x ;HPMnw93 . n>w97 > row98(ln ^7 x ^ ^t"i4nw952r>' t 
^■^-bJ'/T^^. 

[0 09 5] ifc. H0fMb)(C(a)<7>adS^^'>^^ 
C0S«7 ^ T x^jS S: «>W«ltraffiO!i««R *r 
[H9f')(b)T1i. tKJgirjSlt^^tc^x/lfflbiiti 
'^BfffLjt. wire91^wirc94{.i. 
h , * tz . ?iI^^lctili^ffl(ciiTft^r[fti(.- 1 5rS£ L 

^ISttfLT**. wire9UiSf L & ^flWKFETtf>i>^ x 
/l(C. wirc92(iiSiLS ; ^fIM0SFET^.)n^x/l(C. wircO 
3fiS L ^ V ^jttMIISFhTOp^ x./UC . wi reMiiflS L £ V vfjgM 
DSFET^n^xyKC, -^il-riL^'-f TX&Si&{!W&LTn 
J. ^(7)^ fi l:b -f 7*^7 F^-S-I .tT\ ^ x /l-£7)*tl5r 
4^r< L. -S«(-K^-^^7WT.xiSEB^S:^^-f F.a 
^FBV >T . L ^ v %iSmJ!I^ J 3: h wiSFKTtz J: 0 

mm^i-mm-?^m<rT^wm^)i\i^B'hmz^^z t 
[oo9t»] mz^ *wmzte\^x » l & I'fifi^E^)^ 

'j:-S>MIISFKTSr^Jl^&|g2£7.)-T-f5*:SIII (i^'J n> • tJ->- 
^i". SOIISJfiT-ti, M vc?)M0SFET^T*7x/FpflJ»!i*^ai 

fiB^CC^Inl— ^)MIKFKT ^T PI— ^7 x yURt^dtS 
l&i-S^^v v Z nt&ttlt . W>iz ^ L ?*c J: :) . 

*mimmwift±&&^<;)t%miz qm?> l $ ^ ^ffim)±c?> 
[0097] wiiz*<»%\m i i*<** ^mw^nwm 

LSI220li. SOIISJt^fflffl^MOSFETCJ; »)*M$*uti& 

my- f **-ii4/!:(;fiiijg l^ctta a . H'l'-ci^.y- 

F . (W|^{f«221. j$222t£^Jf?T'flLTl->&. S22104; o 

iitzmmy-hi , tmnfAz. ani«^(i. m 

Z t ^f^OMiisKhrrT'ffij3cl? Mztm. y- h X'$>&* 

[0098] £ fz, fi£ t * <r >M^(±c7)p+ a- ^/FMOSFET 
cmW<4 TX^.(."<*^;VI)p221. thLS^ffigJTWv 
-T- a* * >l Ml KFKT^mfti 7 < A T X^f4flt^.VI>i>222 . OS L 
& 1/ >ffi^g|±£7)n^- A - ^7L-M0SFETi7)^<S7\".-f 
f8Vt«i221. (JSL ^^fin^rhiOn^A- ^^LMIISFKT^te'N 
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TV vS. 

[00 99] 3WatKl»Tti. MOSFETcOV-X^ 

Hit . P^-V */UMOSFETffl > n^A- ^IMOSFETH^Jtg&flfc 

* & & ) een t xf>$. mosfet^ l * 

0 . it I * v >fi^i±i?)MOSFET £ ffigf^BfrK BitS 

m . mffiwmww^ > z t . soi 
[oiou act, ixk^ti*mm^i&m®itt 

it § *i)v t mm. & a mm^immm^-r m 

o>i|g-T&i£. mum. f<MM. ?«e^^1ttt'5r 

if^tffUJ^r-t:^ -V -i 7=7 '/ b LX&BlX)i< „ -t:^ 7 

my^m^m. ^zt imx&t%& . 

m , y-MI. t y . -f < u 4 *H* . 'J-? HiH , L £ 

— 9 -til-. c102ti, mSFETc^y-h^tv^frU^ tit-t/l/ 

[01 03] t£*f4fl}T-(i. •_^U -j (C|3J-^fjgc?)-t:;l 
* ^«tWS^^» iiftti . 7- I- fflU 2r . =? a V i Vi 
ft->^^/t-L-,a-2rffl.i:L"CV^,. <:103(±. <:102t [nib 

xx/mm^jmt^ijm^^Ji'T-Jht. o . ci 

03A S M(ISKKTC7) L ^ i ^^/T/^'fJSt 'MllSKHTdJ; 

it (r »"C . L ^ >fi^)±/j ; y?^-'i M0SFET$rf$ Wi" 



[0 104] ^cjvx^^^-y*(1i&l«Kc. OMt^ix 

KKffifH, ^J:tA\ if<?3-fe;PA*4f<OL&»rHicOM[BFET{c 

#-fe/Lf)MOSFETf>t& v»<a«tttW--&tiHfiti. *«BJ] 

<?>X\ Z<r>mw&m^&ZbX\ ±M.Vfc?A7>*?- 
y%VFl>ZbtfX"&Z>> Z?mMUzt-^ >X . -iiiUy -f -/ 

mm WPZ* ■■/ 1- U x h $rllE1SL .JtOE-ieJSIEMsttH > 
•C. L-#(- >tt^ff^fl'5:&M0SFET Srimt'^ 

a, 

[0105] ^*J, ifmm\XU. A yi^—9^!V t i:m 
Ltzfr\ ^Otl^AND, C)R H NANI). NIIR, -tr L- ^ . 7 '.J 
•y T7 n -y 7^<7)-t^--Ci>(fiI1«tllti-r h Z t WX'* , 

[0106] .LfC^ -f 7'v 'J $r1KHSL^BiliS««£ 
[0107] H23{±, HlOcO-t^^-f 7'5> 'J SrSCHLfe 

se«t«*s» ffl^T, mwmf mwz^ lx^z. 

MX-. ^<?)|£istep2B(Kstcf232(iJQ.a, ^ElJti^ 
S8r«wiBdii.i.K;230{i:, ^J/.^fVHm.^^Ji-.^.ijfii^wlS-C' 

JftjSft;!llfit!sl,ep230*tf 0 . 
[01 OS] ^iftiilfL?aiIstcp230{.i. f?/ny- 

& . I . -r < V A Jt?&«ft®step23 1 1 c t ») ffi^t UTrj 
»;) !!;i-CS!!!fl!sl,ei.232S-ff 0 . Ztlli. -t'.'L -5>^ 7'7 MUB 

[0109] CI ^'Cti, -r < VA ft^7 , 4fiBst.ei)233fc.i 
•fe/USO * «/ h 'J A h net230S: MiTJ '^"w . 

x-b&tzft. mwznm%m&7*Ltz. zomx-n. 

L , -e-il-S-'a^.) f<U-f *>"3 . 22nsw: . 1 . 70s«:-C'£> ^. t 

. B//'^Cf)j^ri^C=not(C)-C-.^IW$^(.-C v >4 ti-^ 

t t . -f > -> <- ^ -«f >r -f o . omTx-h h 
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*/Vcl02tJ 1V : c\0W1T-1£~1-Z> Z b tf, -brl? A 

[0111] EEMSrfflVvt, J:.iK15>-f 7"^ U&itHSLfc 
jate«fcf*$rlHv ^»[l^jS2IA^:>(5i|&^H)]i-|» . 12124 
W. HI10<?.vfc/l:M U *§EtSUtgatSKM«*:fflv » 
T. »WRtl-£fr oififSSripLT^S. 023fcFIt<*! 
f^>?tistep240 -stcp244i,i:?)iri. «A ^ffitWIM^flii 

K2 10 . IMHHHMiaii tep240£fr 0 * 
C*U2B23(Cftlt&»t«i>230fc PJ ; $'C*#> & . ft 
L £ ^ M-fe >L £ Hi ^fz -t ylfj 0 ST yQJIstep24 1 £• 

[0112] H23^J|f^||n]«(-. f< l/-ffcJ:WH9 

-C*tf') , !Iieii*^flfis1.ep213*ff-5„ 

fcJ;^m^;JJttmLf!flsiep2l2^ff ofciS. J: 

L-fcJ&fH: - }§Ri£JfiLbtf>-fc /k-£|sj--«firc 
(ft L * i >(iMCiSFETc7)-t ;K :: [» & ffi z_ Z> *aJlstep244 £ * r 
^ . UAT^b tnfRj^f+flnS ixtz * -v h >) X h net.240 *• 

[0 1 1 3] 11124^*^1 h(±M(C. fftt* WiE 

MllSFKT^l^AirfflV >T . -t^S'10 iiT tlliKIIitSSrlT 

[oi 14] mz. mm-tfUip^^^m^mmm 

(C. ^BjJ^^Jfe t^W^lr >-Cu%BJJ^-& . **||iWC 
(i. -> i -b^0.25;in^)1tlMMMl)SKFrr^V(W=l.OV, Vss=0 

[01 i 5] Bi i8(i. mm^n 9 iv9 a is (B.±m'6 

ir<\sA ) * fc "3 , i»ft(C'c-«-r -f V A VycrMMlzftt 
it&-fcrt.-#{& t~ofz7 = >?X*$>Z>.; ■teH-tfWkcr.mmz 

ht-rh, 3S»(1)U:. -»tcJ5 L d v WWT. (0. 15V) 
MIKKKT $r ttlfl Lfc*8-o\ .>kv^^(2)H. 4^i!fl2r^JS 
L .^,Vi.*-C. a I & i >fi^J± (0. 1 «5V) . (ft L £ i >TO± 
( -0.05V) h I . iWl^^iS (3) (i . —mm L ^ i >(pr 
^Th (-0. 05V > <7)M( JSKET S: ■teffl L£*^£-£5n t-CV»& , ^ 
«(1)<ifi* r jnscc^gJB*«15 t ^-'&5!/ { . (2). (3)fti. 



[0116] L*» L . (3) W J: 3 t-flt L & v vfllSrTtf 

•3 , (1) Writ : Z lElz^fr fm LtzBtztj: z 

coztiz. mil z^mwifMsmzm^x t mw.^r-'t 
? wmizw.£ ->x «r >zm$n^'i hmmik i . mmz 
ntizim ix ^z>zb £v< i-x v \& , 
[oii7] *5&9\emijffim-?t>& (2)'C{i. 

IZ . 3. 95ns(x ^5nsccc?mM^rAi:!£lZ)±m VfzBtZQ: 

[0118] iai7« % t*:«tlt;+i- -f i A (fi^lSffi 
-r ^ -f ) IKWtc U - ? «SJ[{c J: MK^r/J * 

*lElffft{i. -»CftL^i<v|iBmE 

(O.ISVO^MCBFET^fiEfflt^^-AJCti. +)"f 7/1^ -f 2,5 
nsec (200MHz) TiMM" IslKTife -& . M^^^fiRti: . 
— »CK L ^ l vgt^Ff (0. 15V) <7)MIKFET TfltJDJt LfcSte 
^>?B»t* Srlfc tf. iEM-ft L T h h , 
[0119] (14''C\ ELF\WXyjkltz?M^ —mizLZ 

Bfj(C J; 0 2M^J L * i/ Witg)±^M0SFETc?)f$ffl -i-^fe L /j 

fz. mtt£. Wrcii, (i£L S v >lii51gF£$r-O.05V\ Wi 
I- * l >ffl^Ei±2:0. 15V> 2M(7) L § V ^ffi^Hi^MOSFET 
*: ffiffl 1 7^Ai::{i . -9" -f 9 >V9 A Ai.i3. 95nscc (253MII 
z) ^ -Cftil-ft-eS . itiK&1M#)2QlZ%Z> . 
[0120] — ^T. — *(Cl§ W(jft^FISr-0.05V(cL7t 

im&himuLtiz* otu3 4 i . mt&. \> - 
twfciz* &r\W&:)} sioamzwts nzt^o 

4.33nscc(231M!lz)t-JSC3^. *^BJJ(C Jttttf . *)rA7t\- 
9 A A4.07nscc(24(VMIIz) ^ C t^fi 

[0 12 1] iai7(c^:H>-C ^BJlSr^ifeL-/^ 
•A-i?) . {& L & t >fK^ff MOSFETWltWi . ffiUi >fi^it 
0.1VWD#(±05i> fJSL^V^fii5^rro.05\V)0#(il5%, mi$ 
V ^(litgJiO. 0Vc7)H5'{d23%. (ft L £t >(a^gtt-0. 05Vc?)H5{.i3 
0%fc , I & V >iMil±£Ttf ^^^MOSFETW \)—9 

mmm$Lmi.mzwm-t&tzMz^ i & i v^wa 

M)SFKT^Jt^(i30S;fSmU^*^^ La v. jStJJ^-ii'l^ 
^tcftJ/: h KWzii . l0%W.i'-j(::lf|J,i z> z b J: 0 it 

arc&s. 4:.%'!fl(c.4;ix(i\ (BcL&^inmnzti-raMiKF 

CT«r*l!'I^Ji(Z-r & C h A J "Jlt'C'^) » ^«s^)M)SFET(C*.r 
•^-•&(ftt^ 'fiMCSFET^lt^^Omi'^JT^-S) I t . 

[0122] \:Mnmm>(> . +?16«W*r3SSS^-& ^ 
J: ') . isjii C:Mft r?f ^ vlttH5i:si >t t . 
mdsfktc/) - ^^gsic J: *?riff^.'j^)iWflnSrft'Mfi(;n 
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[01 2 3] 1I12S(C. ^HJl^jgt^fftiniSS^V -f ? 
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